The heterodimeric nuclease Mus81-Eme1 has been proposed to be a Holliday junction resolvase and has now been found to be responsible for nearly all meiotic crossovers in fission yeast. The intriguing substrate preference of this enzyme for nicked Holliday junctions opens the possibility that crossover formation may not always involve double Holliday junctions. Genetic and biochemical data led Russell and colleagues [8,9] to propose that Mus81-Eme1 is the principal Holliday junction resolvase of fission yeast. The primary genetic observation was that mus81 mutants undergo abortive recombination leading to a failure to segregate the DNA mass and a spore viability that is lower than expected for random segregation of the three fission yeast chromosomes. These defects were almost completely reversed by the expression of the bacterial Holliday junction resolvase RusA [8,10].
six intervals on all three fission yeast chromosomes, covering over 900 cM or about half of the genome, and show that the effect is genome-wide. Importantly, both studies show that meiotic intragenic recombination, which proceeds by conversion and not by crossover, is normal or even elevated in mus81 mutants. While more than half of the intragenic recombinants (convertants) were associated with a crossover in wild-type cells, convertants in mus81 cells showed not a single associated crossover [10] . As for the spore formation and the spore viability defects, the crossover deficiency of mus81 mutants was significantly suppressed by expression of the RusA resolvase [12] .
Only the minority fraction of surviving spores could be analyzed in these studies, but from the results of the RusA experiments, it is inferred that a general junction resolution defect led to meiotic lethality. Smith et al. [12] and Gaillard et al. [11] propose that Mus81-Eme1 resolves Holliday junctions. In the context of the recombination model depicted in Figure 1 , Mus81-Eme1 would act in the double-strand break repair pathway to generate crossovers by resolution of double Holliday junctions (Figure 1, step 5→5a) . In the absence of Mus81-Eme1, conversion-type recombinants could still be generated by resolving double Holliday junctions using topological means [5] (steps 3b, 4a) . The D-loop created by single-end invasion (SEI) may enter the DSBR pathway (step 3a) and form a double Holliday junction (dHJ; steps 4a, 5), which can be resolved to crossover (CO; step 5a) and noncrossover (NCO; step 5b) products. Resolution to CO requires a symmetric cleavage of both Holliday junctions in opposite orientations by Holliday junction resolvase. Resolution to NCOs can also be achieved by the resolvase (cleavage of both junctions in the same orientation) and by collapsing the dHJ to a hemi-catenane followed by resolution involving a type I topoisomerase activity. Alternatively, the D-loop enters the SDSA pathway (step 3b). After extension by DNA polymerase, the invading strand retreats to reanneal with the single-stranded DNA tail that did not form a D-loop (step 4b). In its simplest version, SDSA leads only to NCO products (as shown). More complex versions of SDSA involve dHJ formation, which can be resolved by a Holliday junction resolvase to CO and NCO products [3] . 
